a b s t r a c t DNA methylation has been shown to impact certain forms of synaptic and behavioral plasticity that have been implicated in the development in psychiatric disorders. DNA methylation is catalyzed by DNA methyltransferase (DNMT) enzymes that continue to be expressed in postmitotic neurons in the forebrain. Using a conditional forebrain knockout of DNMT1 or DNMT3a we assessed the role of these DNMTs in anxiety and depressive-like behavior in mice using an array of behavioral testing paradigms. Forebrain deletion of DNMT1 had anxiolytic and antidepressant-like properties as assessed by elevated plus maze, novelty suppressed feeding, forced swim, and social interaction tests. DNMT3a knockout mice, by contrast, did not exhibit significant behavioral alterations in these tests. Given the putative role of altered DNA methylation patterns in the development of schizophrenia, we also assessed DNMT1 and DNMT3a knockout mice in a prepulse inhibition task and found an enhanced prepulse inhibition of startle in DNMT1 knockouts relative to wild type mice, with no change evident in DNMT3a knockout mice. Our data suggest that DNMT1 and DNMT3a are distinctly involved in affective behavior and that DNMT1 may ultimately represent a potential target for treatment of certain affective behavioral disorders.
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Introduction
DNA methylation plays an essential role in several developmental processes (e.g., X-chromosome inactivation, genomic imprinting), in the maintenance of genome stability, and in perpetuating tissue-specific patterns of gene expression in mitotic cells (Li, 2002; Lister et al., 2013; Santos, Mazzola, & Carvalho, 2005) . Long thought to be a paragon of transcriptional stability and silencing, DNA methylation in the brain is now recognized as dynamic and is altered as a result of environmental input (Baker-Andresen, Ratnu, & Bredy, 2013; Morris & Monteggia, 2014) . Indeed, the methylation and demethylation of cytosine nucleotides responds rapidly to a myriad of environmental stimuli (e.g., stressors, associative learning experiences, neurological insults, intake of drugs of abuse; for review see Morris & Monteggia, 2014) . The enzymes responsible for catalyzing the transfer of a methyl group to a cytosine nucleotide are the DNA methyltransferases (DNMTs) and expression of the DNMTs similarly responds in dynamic fashion to environmental stimuli (Feng, Chang, Li, & Fan, 2005; Lubin, Roth, & Sweatt, 2008; Miller & Sweatt, 2007; Morris, Adachi, Na, & Monteggia, 2014) . DNMTs are broadly subdivided into two categories -maintenance DNMT, DNMT1, recreates already established methylation patterns on hemimethylated, replicating DNA and the de novo DNMTs, DNMT3a and DNMT3b, establish initial methylation patterns on unmethlyated DNA.
Accumulating evidence implicates dynamic DNA methylation and demethylation as essential cellular mechanisms for certain forms of synaptic and behavioral plasticity. However, in spite of evidence that active DNA methylation/demethylation and DNMT expression are involved in adult behavior and synapse function, the role of specific isoforms of the DNMTs is still an active area of investigation. Conditional neuron-specific DNMT knockouts have yielded some insights regarding the role of the DNMTs in the adult central nervous system and in complex behavior. Using mice with conditional forebrain-specific double knockout of DNMT1 and DNMT3a in neurons, Feng and coworkers reported learning and hippocampal long-term potentiation (LTP) deficits that were not apparent with a single knockout of either DNMT1 or DNMT3a (Feng et al., 2010) . By contrast, using different behavioral and electrophysiological protocols, our laboratory recently reported that forebrain-specific knockout of DNMT3a led to
